Fluorescent labeling of the carbohydrate moieties of human chorionic gonadotropin and alpha 1-acid glycoprotein.
A method for covalent attachment of a fluorescent molecule to the carbohydrate moieties of glycoproteins is described. The glycoproteins were oxidized with periodate under mild conditions selective for sialic acid (Van Lenten, L. and Ashwell, G. (1971) J. Biol. Chem. 246, 1889--1894). The resulting aldehydes were condensed with either dansylhydrazine, dansylethylenediamine, or fluoresceinamine followed by reduction with NaCNBH3 and NaBH4. Conjugates prepared with dansylhydrazine were found to be insufficiently stable for spectroscopic analysis, whereas the primary amines produced stable conjugates whose fluorescence polarization (P) was constant for several hours at 37 degrees C. The degree of labeling correlated roughly with the sialic acid contents of the vaious glycoproteins. Very little covalent incorporation was observed with albumin (which is devoid of carbohydrate) or with asialo alpha 1-acid glycoprotein. Exclusion chromatography in the presence of a dissociating agent was sometimes required to remove significant amounts of noncovalently adsorbed dye. Fluorescent-labeled alpha subunits of human chorionic gonadotropin were shown to recombine normally with native beta subunits. However, the labeling procedure appeared to compromise the ability of the beta subunits to recombine. Electrophoretic analysis produced evidence of covalent cross-linking between subunits following periodate oxidation of the intact gonadotropin. The possibility that primary amine groups of the protein compete with added fluorescent amines for reaction with periodate-generated aldehydes is discussed.